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The invention relates to an ab- 
sorbent structure (1) having a first layer 
which forms a mixture of absorbent 
gelling material particles (5), fibers, a 
second layer comprising liquid perme- 
able substrate (7), and absorbent gelling 
material particles (9) attached to said 
substrate thus forming a laminate. The 
weight of the absorbent gelling mate- 
rial particles (5) in the mixed layer is 
not more than 70 percent, preferably not 
I more than 60 percent of the weight of 
the mixed layer. The combined weight 
of the absorbent gelling material parti- 
cles attached to the substrate (7), and in 
the mixed layer (5) is at least 80 percent, 
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ABSORBENT COMPRISING UPPER AND LOWER GEL LAYERS 



Field of t he Inventio n 

The invention relates to an absorbent structure comprising an 
upper layer and a lower layer, each layer comprising absorbent 
gelling material particles. 

The invention also relates to an absorbent structure comprising 
an upper layer and a lower layer, each layer comprising 
absorbent gelling material particles, the upper layer comprising 
an acquisition zone and a storage zone, the average basis 
weight of absorbent gelling material particles in the acquisition 
zone being lower than the average basis weight of the 
absorbent gelling material particles in the storage zone, wherein 
the lower layer comprises a mixture of absorbent gelling material 
particles and fibers. 

The invention furthermore relates to a method for making such 
an absorbent structure. 



Backgrou nd of the Invention 

From WO 94/02092 (Coles) a sanitary napkin is known having a 
core which is comprised of a layer of absorbent gelling material 
sandwiched between two tissue layers. The layer of absorbent 
gelling material has a central acquisition zone that is 
substantially free of absorbent gelling material. The central 
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acquisition zone serves to promote longitudinal spread of liquids 
along the sanitary napkin's core and to reduce side soiling. 

US Patent No. 5,304,161 discloses a multilayer absorbent 
structure having an upper layer comprising absorbent gelling 
material and a lower storage layer of absorbent gelling material. 
A liquid passage way is provided in the upper layer of absorbent 
gelling material such that the upper and lower layers are in fluid 
communication. The upper layer may be comprised of two 
separate strips of absorbent gelling material. 

US Patent No's 4,988,344 and 4,988,345 (Reising) and 
W092/11831 (Feist) disclose absorbent articles having an upper 
layer comprising absorbent gelling material overlying a lower 
layer of absorbent gelling material. A liquid acquisition aperture 
is provided in the upper layer. 

From DE-A-26 36 899 (Unilever) a multilayer sanitary napkin is 
known comprising three layers of absorbent gelling material. 
Each layer of absorbent gelling material is sandwiched between 
two tissue layers. The layers of absorbent gelling material are 
attached to the tissue layers in a striped pattern to promote 
longitudinal spread of liquids and to improve vertical uptake of 
liquid into the lower layers of the sanitary napkin. 

In absorbent articles that comprise a mixture of absorbent 
gelling material particles and fibers, as described in US patent 
No. 4,610,678 (Weisman), it has been found that at relatively 
high concentrations of absorbent gelling material particles, for 
instance above about 60 % by weight of the mixture, the 
particles tend to separate from the fibers and collect in the 
lowest point of the absorbent structure. This has the undesirable 
effect that in the parts of the absorbent structure from which 
the particles have separated, insufficient absorbent capacity is 
present, and that liquids can be squeezed out of these parts. On 
the other hand, the absorbent efficiency and liquid- handling 
properties of the absorbent structure are reduced in those areas 
where the absorbent gelling material particles have collected and 
where very high local concentrations and basis weights of 
particles are present. 
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Furthermore, during formation of absorbent products having a 
relatively h.gh concentration of absorbent gelling particles mixed 
into the fiber matrix, 

the particles that separate from the fiber matrix can contaminate 
the diaper form.ng equipment, especially the laydown screens 
on which the absorbent structures are formed, but also other 
equipment such as for instance the knifes for cutting side 
notches in the topsheet and backshet of an absorbent product. 

Another negative effect of relatively high concentrations of 
absorbent gelling material, is that so called 'gel blocking' may 
occur. When the absorbent gelling material particles swell upon 
being wetted, they will expand into the void spaces between 
the fibers and will form a resistance for liquids flowing into the 
absorbent core. On the other hand, a high concentration of 
absorbent gelling material in the absorbent product is desirable 
to effectively contain the absorbed liquids and to prevent these 
liquids from travelling back to the topsheet of the absorbent 
product Problems with gel blocking of the absorbent gelling 
matenals have been reduced by varying the chemical 
composition of the absorbent gelling materials, such as for 
instance disclosed in US application No. 08/219066 (Goldman) 
filed on March 29.1994 or in US patent Re. 32,649 (Brandt) 
However, increased resistance of the absorbent gelling materials 
to gel blocking is often gained at a cost of reduced absorbent 
capacity of such absorbent gelling materials. 

It is an object of the present invention to provide an absorbent 
structure comprising a mixture of absorbent fibers and a 
relatively large amount of absorbent gelling material . 

It is a further object of the invention to provide an absorbent 
structure wherein the position of the absorbent gelling material 
in its dry state, is fixed during production and use. 

It is another object of the present invention to provide an 
absorbent structure which effectively absorbs liquids without 
adverse effects of gel blocking. 

It is again another object of the invention to provide an 
absorbent structure which has a relatively low caliper and a 
sufficient theoretical average basis capacity. 



WO 96/03947 



PCT/US95/08709 



4 



It is again a further object of the invention to provide an 
absorbent structure that allows rapid acquisition of liquids 
deposited onto the structure and which remains permeable to 
liquids in its wet state. 

It is also an object of the invention to provide an absorbent 
structure which stores liquids away from the user and which 
maintains a dry user-facing side. 

It is another object of the invention to provide a method of 
making an absorbent structure wherein the position of the 
absorbent gelling material can be easily controlled and wherein 
contamination by loose absorbent gelling material particles is 
reduced. 

Summary of the Invention 

An absorbent structure according to the invention comprises an 
upper layer having a substrate and absorbent gelling material 
particles attached to said substrate. Below the substrate, a 
lower layer is positioned which lower layer comprises a mixture 
of fibers and absorbent gelling material particles. In the upper 
layer an acquisition zone is provided which comprises a 
relatively low average basis weight of absorbent gelling material 
particles, the acquisition zone preferably being free of absorbent 
gelling material particles. Through the acquisition zone, liquids 
will be able to quickly enter into the absorbent structure where 
they can be absorbed by the lower layer which functions as a 
storage layer. 

The weight of the absorbent gelling material particles in the 
mixed lower layer is not more than 70%, preferably not more 
than 60 % of the weight of the mixed lower layer, the combined 
weight of absorbent gelling material particles in the upper layer 
and the mixed lower layer being at least 80 percent, preferably 
at least 140 percent of the weight of fibers in the mixed lower 
layer. 

By attaching a number of absorbent gelling material particles to 
a substrate in a separate layer overlying the lower layer of 
mixed fibers and absorbent gelling material, a high total 
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concentration of absorbent gelling material particles can be 

lt^ZV n X n 6 abS ° rbent SUUCture - B * Positioning part of the 
absorbent gelling material particles in the upper layer the 
concentrate of the absorbent gelling materia, particles in tEe 

of the majority of the particles in their dry state in the fiber 
matr,x ,. still possible. Hence sifting of the absorbent ge^na 
matenal particles from the lower layer is prevent^ whHe 
maintaining a sufficiently high amount of absorbent geT 
material ,n the absorbent structure to obtain a suf?Sem 
ZlZV^ Unlt 3rea (a,S ° Ca,,ed "avera"* 

Attachment of the particles to the substrate in the uooer laver 

from that layer and accurately fjxes the horizontal and vertical 
posit.on of the absorbent gel.ing materia. partic^Mn he 
absorbent structure. By attaching the particles to the substrate 
fibers Tnn P0S,t ! 0ned ln the "PPO^ Pan of the mixed layeT of 

oravSv to thTJI ~ ' With ° Ut Sifti " 9 Under the inf,ue "ce o 
grav,ty to the bottom or to the end parts of the mixed layer. 

The presence of the layer of absorbent gelling material particles 

; e us U e S r r sid a e Ci : g ri S,de ° f ^ ~ re ™« U In maintaintg 
a dry user side and prevents liquids from migrating back to the 

ab e nr h ° ' iqUid fr ° m POO ' in9 ° n l °P oi Uhe upper layer of 

absorbent gelhng material particles, the acquisition zone ?s 

WtetTXVT: °\r tiCieS ' Thr ° U9h ^'acquisition zone' 
tZ nr o < quickly enter into the absorbent structure. 

The presence of the acquisition zone ensures that gushes of 
hqu.ds are rapidly absorbed and prevents the gushes from 

roTfJlT* "I**' f A dn9 Sjde ° f the absorber « Structure and 
from causing soiling. Due to the relatively low concentration of 

absorbent gemng materia, particles in the mixed layer, the iquids 
o.ocking V that ,8Ver With ° Ut ne9ative effec * of go" 

Furthermore during formation of the absorbent structure the 

ZZrtr*"*? 9 miXtUre ° f fibers and absorbent gel. ng 
material part.c.es can be formed substantially without absorbent 
gelling materia, particles sifting out of this layer. Durfnq 
format,on of an absorbent article comprising an absorbem 
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structure according to the invention, vigorous movement of the 
mixed layer takes place, for instance on lay-down of the fibers 
and absorbent gelling material particles, on folding or during the 
packing stage. During these operations it is essential that the 
absorbent gelling material particles remain immobilised both for 
the mixed layer and for the substrate layer of the absorbent 
structure. 

In the process of forming an absorbent structure according to 
the invention, the absorbent gelling material particles in the 
mixed layer are attached to the fibers in their dry state at 
relatively low concentrations. To the substrate layer, the 
absorbent gelling material particles are attached for instance by 
wet compression or adhesive attachment. Alternatively, the 
absorbent gelling material particles that are attached to the 
substrate can be mutually connected by interparticle crosslink 
bonds, as described in US patent no. 5,180,622 (Berg), U.S. 
patent no. 5,102,597 (Roe et al), and US application no. 
07/955635 (Rezai) and can be connected to the substrate by an 
interparticle crosslink agent as described in US application no. 
08/142258 (Hseuh). The layer comprising the substrate and the 
absorbent gelling material particles may be formed during the 
production process of an absorbent article, or may be pre- 
formed and may be supplied during the production process of an 
absorbent article from a storage roll. The mixed layer and the 
substrate carrying the particles are combined to form the 
absorbent structure. 

In the mixed layer of fibers and absorbent gelling material 
particles, the particles can be distributed uniformly throughout 
the layer, or may be distributed at concentrations which vary 
throughout the thickness of the layer, as for instance described 
in EP-A- 0 198 683 (Duenk). Preferably the mixed layer forms at 
least a part of a continuous matrix of airlaid fibers, the lower 
part of which is substantially free of absorbent gelling material 
particles. Such a lower part of the fibrous matrix, substantially 
free of absorbent gelling material particles is also referred to as 
a "dusting layer" and is used in absorbent structures which are 
made by airlaying, to prevent the absorbent gelling material 
particles from contaminating the laydown screen. 
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The concentration of absorbent gelling material in the "mixed 
layer" may vary along the horizontal dimensions of the mixed 
layer. For instance, the concentration of the absorbent gelling 
material particles may be varied along the length of the mixed 
layer to tailor the absorbent structure to users of a specific 
gender. Furthermore, the concentration of the particles may also 
vary along the dimension of the transverse center line (the 
width) of the mixed layer to provide an acquisition zone in the 
mixed layer. 

For the purpose of the present invention, "the mixed layer" is 
defined as the volume of a fibrous matrix comprising both fibers 
and a substantially non-zero amount of absorbent gelling 
material particles. The "mixed layer" excludes the dusting layer 
and other layers in which no absorbent gelling material particles 
are comprised. 

The average basis weight of the absorbent gelling particles that 
are connected to the substrate in the storage zone is at least 25 
g/m^, preferably at least 40 g/ m 2. The average basis weight of 
the absorbent gelling particles in the acquisition zone is lower 
than 25 g/m^, and is preferably substantially zero. 

With "average basis weight" of the absorbent gelling material 
particles in the acquisition zone or in the storage zone, is meant 
the total amount of absorbent gelling material particles in each 
zone, divided by the surface area of the zone. 

The acquisition zone is preferably formed by a stripe of about 2 
to 5 cm in width, but can be of oval or rectangular shape or 
can comprise a number of circles, squares or any other pattern. 

An alternative embodiment of an absorbent structure according 
to the invention is characterised in that the mixed layer of fibers 
and particles overlies a lower layer, the lower layer comprising a 
substrate to which the absorbent gelling material particles are 
attached. In this case, the layer of particles in the lower layer 
can be homogeneously distributed across the surface of the 
substrate, or can comprise an acquisition zone or a striped 
pattern. A high concentration of absorbent gelling particles in 
the lower layer of the absorbent structure will retain liquids at 
the position which is furthest from the wearer in use. The 
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substrate can act as a cushioning layer between the absorbent 
gelling material particles and a liquid impermeable backsheet 
that can be used in combination with the absorbent structure, 
so that the absorbent gelling material particles do not penetrate 
through the backsheet. 

Again alternatively, the mixed layer can be encased between an 
upper substrate and a lower substrate, each substrate 
comprising absorbent gelling material particles. The substrates 
of the upper and lower layer can be separate materials, or can 
be formed by a single piece of material, which is wrapped 
around the mixed layer of fibers and particles. 

The absorbent structure according to the invention can be made 
of a surprisingly small caliper while still maintaining a sufficient 
absorbent average basis capacity of at least 0.5 ml/cm 2 , 
preferably at least 0.6 ml/cm 2 . A test for measuring the basis 
capacity has been described in detail in European patent 
application no. 93305150.0 (attorney's docket CM 580) and in 
European application no. 93309614.1 (attorney's docket CM 
643). In the test described in the earlier mentioned European 
patent applications, the absorbent capacity is measured for a 
multilayer structure. For each layer separately, the amount of 
liquid (in grams) is determined that is absorbed per unit area of 
the layer. The absorbent capacity of the whole multilayer 
structure is given by the sum of the absorbent capacities of 
each individual layer, and is because of this summation of 
separately measured basis capacities also referred to as the 
"theoretical average basis capacity". 

The caliper of the absorbent article comprising the absorbent 
structure according to the invention is below 8.4 cm (3.3 inch) 
in a stack height test, wherein 10 bi-folded absorbent structures 
are compressed under a load 800 kg for 3 seconds. The stack 
height test has been described in detail in European application 
number 93305150.0. 

Brief Description of the Drawings 

The invention will be described in detail with reference to the 
accompanying drawings. In the drawings: 
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Figure 1 shows a top view of an absorbent structure according 
to the invention, 

Figures 2 and 3 respectively show a transverse cross-sectional 
view and a longitudinal cross-sectional view of the absorbent 
structure of figure 1 , wherein the laminate is positioned at the 
user-facing side of the absorbent structure. 

Figures 4 and 5 respectively show a transverse cross-sectional 
view and a longitudinal cross-sectional view of the absorbent 
structure of figure 1, wherein the laminate is positioned at the 
backsheet-facing side of the absorbent structure, 
Figure 6 shows a schematic transverse cross-sectional view of 
an absorbent article comprising an absorbent structure 
according to the invention which includes a dusting layer. 
Figure 7 shows a partially cut-away plan view of an absorbent 
article, 

Figure 8 shows a longitudinal cross-sectional view of an 
embodiment of an absorbent article comprising an absorbent 
structure. 

Figure 9 shows a transverse cross-sectional view of the 
absorbent article of figure 8, 

Figure 10 shows a top view of the absorbent article of figures 8 
and 9, 

Figures 11 to 14 show transverse cross-sectional views of 
further embodiments of absorbent structures according to the 
invention, and 

Figure 15 schematically shows a production line for forming 
absorbent articles comprising an absorbent structure according 
to the invention. 

Detailed Descri ption of the Invention 

As used herein, the term "absorbent article" refers to 
devices which absorb and contain body exudates, and, more 
specifically, refers to devices which are placed against or in 
proximity to the body of the wearer to absorb and contain the 
various exudates discharged from the body. The term 
"disposable" is used herein to describe absorbent articles which 
are not intended to be laundered or otherwise restored or reused 
as an absorbent article (i.e.; they are intended to be discarded 
after a single use and, preferably, to be recycled, composted or 
otherwise disposed of in an environmentally compatible 
manner). A "unitary" absorbent article refers to absorbent 
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articles which are formed of separate parts united together to 
form a coordinated entity so that they do not require separate 
manipulative parts like a separate holder and liner. A preferred 
embodiment of an absorbent article of the present invention is 
the unitary disposable absorbent article, diaper 20, shown in 
figure 7. As used herein, the term "diaper* refers to an 
absorbent article generally worn by infants and incontinent 
persons that is worn about the lower torso of the wearer. It 
should be understood, however, that the present invention is 
also applicable to other absorbent articles such as incontinent 
briefs, incontinent undergarments, diaper holders and liners, 
training pants, pull-on diapers, feminine hygiene garments such 
as sanitary napkins, and the like. 

Figure 1 shows a plan view of an absorbent structure 1, 
comprising storage 2ones 13,13* and central acquisition zone 
1 1 . Figures 2 and 3 show a cross-sectional view of the 
absorbent structure 1 along the transverse center line 16 and 
the longitudinal center line 17 respectively. The absorbent 
structure comprises an upper layer 3 and a lower layer 5. The 
upper layer 3 comprises a substrate 7 and a layer of absorbent 
gelling material particles 9 attached to the substrate 7. The 
combination of the substrate 7 and the absorbent gelling 
material particles attached thereto is also referred to as a 
"laminate*". The upper layer 3 comprises a central acquisition 
zone 11 and a storage zone 13,13* bordering the acquisition 
zone 11 on either side. The average basis weight of the 
absorbent gelling material particles 7 in the acquisition zone is 
relatively low compared to the average basis weight of the 
absorbent gelling material particles in the storage zone 13,13*. 
Preferably no absorbent gelling material particles are comprised 
in the acquisition zone 11. The storage zone 13,13* can 
comprise an average basis weight of absorbent gelling material 
particles of more than 25 g/m 2 , preferably more than 40g/m 2 ' 
the average basis weight of the particles in the acquisition zone 
11 being below 25g/m 2 . 

The lower layer 5 comprises a mixture of absorbent gelling 
material particles and fibers, which may be cellulose fluff pulp, 
synthetic fibers, or combinations thereof. The lower layer 5 is 
preferably formed by air laying. The upper layer 3 is preferably 
placed on top of the lower layer 5 in such a manner that the 
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absorbent gelling material particles 9 are comprised between the 
substrate 7 and the lower layer 5. The substrate 7 prevents the 
absorbent gelling material particles, if they become detached 
from the substrate, to migrate to the user-facing side 1 5 of the 
structure 1 and prevents the particles from contacting the skin 
of the user. 

Figures 4 and 5 show cross-sectional views along the transverse 
centerline 16 and the longitudinal center line 17 of an 
embodiment of the absorbent structure wherein the laminate 3 
is located below the mixed layer 5. The layer of absorbent 
gelling material particles 9 is uniformly distributed across the 
substrate 7. When desired, stripes, channels or other variations 
m the basis weight of the absorbent gelling material particles in 
the laminate 3 may be applied. 

Figure 6 shows a schematic cross-sectional view of a preferred 
embodiment of an absorbent article 20 comprising an absorbent 
structure 1 according to the invention. The absorbent structure 
1 is encased between a liquid permeable topsheet 21 and a 
liquid-impermeable backsheet 23. 

The tonshgftt 

The topsheet 21 is positioned adjacent the body-facing surface 
15 of the absorbent structure, or core, 1 and is preferably joined 
thereto and to the backsheet 23 by attachment means (not 
shown) such as those well known in the art. Suitable 
attachment means are described with respect to joining the 
backsheet 23 to the absorbent structure 1 . As used herein, the 
term "joined" encompasses configurations whereby an element 
is directly secured to the other element by affixing the element 
directly to the other element, and configurations whereby the 
element is indirectly secured to the other element by affixing the 
element to intermediate member(s) which in turn are affixed to 
the other element. In a preferred embodiment of the present 
invention, the topsheet 21 and the backsheet 23 are joined 
directly to each other in the periphery of the absorbent article 
20 and are indirectly joined together by directly joining them to 
the absorbent structure 1 by the attachment means (not 
shown). 
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The topsheet 21 is compliant, soft feeling, and non- 
irritating to the wearer's skin. Further, the topsheet 21 is liquid 
pervious permitting liquids (e.g., urine) to readily penetrate 
through its thickness. A suitable topsheet may be manufactured 
from a wide range of materials, such as porous foams; 
reticulated foams; apertured plastic films; or woven or 
nonwoven webs of natural fibers (e.g., wood or cotton fibers), 
synthetic fibers (e.g., polyester or polypropylene fibers), or a 
combination of natural and synthetic fibers. Preferably, the 
topsheet 21 is made of a hydrophobic material to isolate the 
wearer's skin from liquids contained in the absorbent core 1. 
Preferably the topsheet is coated with a hydrophilic coating 
which is washed off the topsheet after being wetted. There are 
a number of manufacturing techniques which may be used to 
manufacture the topsheet 21. For example, the topsheet 21 
may be a nonwoven web of fibers spunbonded, carded, wet- 
laid, meltblown, hydroentangled, combinations of the above, or 
the like. A preferred topsheet is carded and thermally bonded 
by means well known to those skilled in the fabrics art. A 
preferred topsheet comprises a web of staple length 
polypropylene fibers such as is manufactured by Veratec, Inc., a 
Division of International Paper Company, of Walpole, 
Massachusetts under the designation P-8. 

The backsheet 

The backsheet 23 is positioned adjacent the garment 
surface of the absorbent structure 1 and is preferably joined 
thereto by attachment means (not shown) such as those well 
known in the art. For example, the backsheet 23 may be 
secured to the absorbent structure 1 by a uniform continuous 
layer of adhesive, a patterned layer of adhesive, or an array of 
separate lines, spirals, or spots of adhesive. Adhesives which 
have been found to be satisfactory are manufactured by H. B. 
Fuller Company of St. Paul, Minnesota and marketed as HL- 
1258. The attachment means will preferably comprise an open 
pattern network of filaments of adhesive as is disclosed in U.S. 
Patent 4,573,986 entitled "Disposable Waste-Containment 
Garment", which issued to Minetola et al. on March 4, 1986, 
more preferably several lines of adhesive filaments swirled into a 
spiral pattern such as is illustrated by the apparatus and 
methods shown in U.S. Patent 3,911,173 issued to Sprague, Jr. 
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on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker 
et al. on November 22, 1978; and U.S. Patent 4,842 666 
issued to Werenicz on June 27, 1 989. Each of these patents 
are incorporated herein by reference. Alternatively, the 
attachment means may comprise heat bonds, pressure bonds, 
ultrasonic bonds, dynamic mechanical bonds, or any other 
suitable attachment means or combinations of these attachment 
means as are known in the art. 

The backsheet 23 is impervious to liquids (e.g., urine) and 
is preferably manufactured from a thin plastic film, although 
other flexible liquid impervious materials may also be used As 
used herein, the term "flexible" refers to materials which are 
compliant and will readily conform to the general shape and 
contours of the human body. The backsheet 23 prevents the 
exudates absorbed and contained in the absorbent structure 1 
from wetting articles which contact the absorbent article 20 
such as bedsheets and undergarments. The backsheet 23 may 
thus comprise a woven or nonwoven material, polymeric films 
such as thermoplastic films of polyethylene or polypropylene, or 
composite materials such as a film-coated nonwoven material 
Preferably, the backsheet is a thermoplastic film having a 
thickness of from about 0.012 mm (0.5 mil) to about 0.051 mm 
(2.0 mils). Particularly preferred materials for the backsheet 
include RR8220 blown films and RR5475 cast films as 
manufactured by Tredegar Industries, Inc. of Terre Haute, IN 
The backsheet 23 is preferably embossed and/or matte finished 
to provide a more clothlike appearance. Further, the backsheet 
23 may permit vapors to escape from the absorbent structure 1 
(i.e.. breathable) while still preventing exudates from passing 
through the backsheet 23. 

! 

The arnuisition lavpr 

In the embodiment of figure 6. the absorbent structure 1 
comprises an upper acquisition layer 25. The acquisition layer 
25 serves to quickly collect large gushes of liquids and to isolate 
these from the body of the wearer until these liquids have been 
absorbed in the underlying layers 5,7,9. The density of the 
acquisition layer 25 is preferably between 0.02 and 0.13 
g/cm 3 ' the basis weight being between 50 and 500 g/m 2 , 
depending on the volume of the gush that is to be taken up. A 
preferred material for the acquisition layer 25 is chemically 
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stiffened cellulose material as described in EP-A-0 429 112 
(Herron) US patent no. 4,898,642 (Moore) and 4,889,597 
(Bourbon). Further useful acquisition layers comprise open 
networks of thermally bonded air laid synthetic fibers, also 
referred to as W TBAL W , as described in US application no 
08/141,156 and EP-A- 513 148. Other useful materials for use 
as an acquisition layer are described in PCT application no. 
PCT/EP94/01814, filed on June 3, 1994. 

An important property of the acquisition layer 25 is its ability to 
maintain a sufficient void volume for liquid uptake, even when 
wet. The fibers in the layer 25 should be sufficiently resilient to 
not collapse in their wet state upon compression. It was found 
that layers having a wet compressibility of at least Scm^g" 1 and 
a drip capacity of at least 10g g* 1 can be successfully used in 
acquisition layer 25. 

The wet compressibility and the drip capacity can be measured 
by the test described in detail in European application no. 
93305150.0. 

Further suitable materials for the acquisition layer are airfelt, 
mixtures of airfelt and synthetic fibers or for instance high loft 
nonwovens such as produced by Corovin GmbH, Postfach 
1107, D-31201 Peine, Germany under the tradename 
COROLOFT. 

The laminate 

The substrate layer 7 of the laminate 3 can for example be 
formed by a nonwoven layer or by a tissue layer such as 
BOUNTY tissue as marketed by the Procter & Gamble Company, 
or such as a high wet-strength tissue of a basis weight of 
22.5g/m 2 as produced by STREPP GmbH & Co, KG, D 
5166 Kreuzau-Untermaubach, Germany, under the reference 
NCB. Alternatively, the substrate layer 7 is formed by a three- 
dimensional apertured thermoplastic film as described in EP-A- 
0 203 820 (Curro), EP-A- 0 156 471 (Curro) and EP-A- 0 141 
654 (Koger II). Other suitable materials for forming the substrate 
layer 7 are high wet-strength nonwovens, such as polyolefin 
nonwovens. 



WO 96/03947 



PCT/US9S/08709 



15 



The absorbent gelling material particles can be attached to , ho 

flowed 6 H PP,Vin9 3 laVer ° f adhesive to thTsubsuate 7 6 
followed by depos.tion of the particles onto the laver of 
adhesive. Preferably no adhesive is applied to the acqTs tion 

thaTarL A the , SUbS ! rate ? ' S ° th3t n ° ™ 

op In r h re at,Ve,V Sma " amount of adhesiva may howeve? 

be apphed to the acquisition zone to attach this zone to the 

a b,orh y,n t 9 m ' Xed ' ayer f ° r im P rov ^ent of the integrity of he 
absorbent structure. A suitable adhesive is for instance hotmelt 
adhes.ve as produced by Findley, Roosendaal, the Netherlands 
under the reference H 2127. The adhesive can be deposed as 
a me t-blown film which is blown at such high air speeds lhat 

de e sc"bTd TnUS T 30 ° Pen netWOrk of S s as 

described .n US patent no. 4,573,986 (Minetola). Alternative^ 
a sp.ra. pattern of adhesive may be deposited to obtain a 
pe meable network of adhesive filaments as described in US 

Ts^gCel 3 ' 911 ' 173 * 4 '° 31 ' 854 ' ^ 4 '° 98 ' 632 < a » ^ued 

In a preferred embodiment, the absorbent gelling material 
pantlces are directed through a stream of adhesive £.or to 
contact.ng the substrate to form adhesively coated paSes 
Subsequently, the adhesively coated particles are deposited 

thT.amrate b ?s^ ? **** 9 °° d P~S?S 

th^ e a~;LTs a ;rcr^ and very ,itt,e b,ockin9 ° f * 

It is also possible to bond the absorbent gelling material particles 
w, hout the use of an adhesive. The panicles^an be deposed 
onto a mo,st substrate 7 such that the particles absorb moisture 
on the.r surfaces and become tacky. Subsequent dryin^^e 
mo.st substrate 7 under application of pressure resets in 
attachment of the particles 9 to the substrate 7. 

In case the particles are interconnected by application of an 
ESSS^ST" h* T t0 f0rm an -terpartica.ly crossUnk^ 
bonded n th abSOrbent oe,,ino ma terial particles may be 
ha« h ?• substrate °V the mterparticle crosslink agent This 
SEbST deSCnbed in detail in US application no. ol/1422 5 l 
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A method of forming a multilayer laminate having a multiplicity 
of tissue layers and layers of absorbent gelling material particles 
encased between the tissue layers, is described in US patent no. 
4,578,068 (Kramer). In this structure, the absorbent gelling 
material particles are bonded to the tissue layers substantially 
entirely by fiber entrapment. A method for depositing absorbent 
gelling material particles onto a substrate has been described in 
US patent no 4,551,191 (Kock). 

Preferably, the basis weight of the particles 9 in the storage 
zone 13,13' is above 25 g/m^. In a preferred baby diaper 1, the 
laminate 3 of the absorbent structure comprises a total of 
between 1 and 4 grams of absorbent gelling material particles, 
such that the combined weight of the absorbent gelling material 
particles in the laminate 3 and in the mixed layer 5 forms at 
least 40 % of the weight of the fibers in the mixed layer 5. 

In the acquisition zone 11, preferable no absorbent gelling 
material particles are present. Upon application of the absorbent 
gelling material particles to the substrate 7, the acquisition zone 
11 can be maintained free of adhesive by selective application 
of adhesive to the substrate for instance by application of two 
parallel stripes of adhesive covering the acquisition zones 
13,13*. The adhesive can be applied by two separate glue 
nozzles, or can be applied by a single nozzle via a shielding 
element which blocks the part of the glue stream that is directed 
to the acquisition zone 1 1 . After depositing the absorbent 
gelling material particles onto the adhesively coated substrate 7, 
the particles can be removed from the acquisition zone 1 1 that 
does not comprise any adhesive by directing an airstream onto 
the particles or by shaking of the substrate 7 such that the 
undetached particles fall off the substrate. 

The acquisition zone 1 1 may be formed by any pattern of open 
areas such as a number of channels or a number of circles, 
squares etc. As is shown in figures 8, 9 and 10, the absorbent 
gelling material particles can be attached to the substrate 7 in a 
number of short stripes 45. The application of the adhesive for 
attaching the absorbent gelling material particles, and the 
deposition of the absorbent gelling material particles onto the 
substrate can be effected by an intermittent operation of the 
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glue nozzle and the absorbent gelling material applicator (pulsed 
operation). K 

The mixpfl layer 

The mixed layer 5 may comprise any absorbent fibrous means 
wh.ch ,s generally compressible, conformable, non-irritating to 
the wearer s skin, and capable of absorbing and retaining liquids 
such as urine and other certain body exudates. The lower /aver 
5 may be manufactured In a wide variety of sizes and shapes 
e.g.. rectangular, hourglass. "T"-shaped. asymmetric, etc.) and 
from a w.de variety of liquid-absorbent materials commonly used 
m disposable d.apers and other absorbent articles such as 
comminuted wood pulp which is generally referred to as airfelt 
Examples of other suitable absorbent materials which may be 
used in addition to the fibrous material included in the layer 5 
tZ h ' mstance cre P ed ce»"lose wadding; meltblown polymers 
cetS C ?K° rm; Chemica,, V stiffened, modified or cross-linked 
cellulosic fibers; tissue including tissue wraps and tissue 
laminates; absorbent foams; absorbent sponges, etc The 
configuration and construction of the absorbent core may also 
™„ V3 " the absorbent c <>re may have varying caliper 

zones, a hydrophilic gradient, a superabsorbent gradient or 
lower average density and lower average basis weight 
acquisition zones; or may comprise one or more layers or 
structures) The total absorbent capacity of the absorbent 
structure 1 should, however, be compatible with the design 
loading and the intended use of the diaper 20. Further, the size 
and absorbent capacity of the absorbent structure 1 may be 
varied to accommodate wearers ranging from infants through 

a «I^"*,« emp,arV mixed ,ayers 5 are Ascribed in U.S. Patent 
4.610.678 entitled "High-Density Absorbent Structures" issued 

?67^TnT n e \ ! L -° n SeDtember 9' 1986; U.S. Patent 
4,673.402 enmied "Absorbent Articles With Dual-Layered 
cores issued to Weisman et al. on June 16. 1987; and U S 
Patent 4 834,735, entitled "High Density Absorbent Members 
Havmg Lower Density and Lower Basis Weight Acquisition 
Clones , issued to Alemany et al. on May 30, 1989. Each of 
these patents are incorporated herein by reference. 

In the embodiment as depicted in figure 6, a fibrous layer 10 
that is substantially free of absorbent gelling material particles . 
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also referred to as a "dusting layer", is located underneath the 
mixed layer 5. The dusting layer 10 and the fibrous matrix of 
the mixed layer 5 may be parts of a single homogeneous fibrous 
layer which has been formed by airlaying. However, for the 
purpose of the present invention, the dusting layer 10 is not 
considered as a part of the mixed layer 5. Forming an absorbent 
core comprising a mixed layer 5 and a dusting layer 10 has been 
described in U.S. Patent 4,888,231 entitled "Absorbent Core 
Having A Dusting Layer" issued to Angstadt on December 19, 
1989. 

The absorbent gelling material particles can be homogeneously 
distributed throughout the thickness of the mixed layer 5. 
Alternatively, the mixed layer 5 may comprise a mixture of 
fibers and absorbent gelling material particles, more than 70% 
by weight of the absorbent gelling material in the layer 5 being 
located in the lower half of said layer. Such a gradient of 
density of absorbent gelling material particles is described in EP- 
A- 0 198 683 (Duenk). 

The total amount of airfelt comprised in the mixed layer 5 and 
the dusting layer 10, is for baby diapers suitable for babies 
between 9 and 18 kg, typically between 12g and 23g, 
preferably between 16g and 18g. In an embodiment of the 
absorbent structure as typically used in baby diapers, the mixed 
lower layer 5 typically comprises a mixture of between 8 and 1 2 
grams of absorbent gelling material particles blended with 
between 16 and 18 grams of airfelt, such that the weight of the 
absorbent gelling material particles forms between 31% and 43 
% of the total weight of the mixed lower layer 5. It is however 
possible to use lower amounts of absorbent gelling material 
particles in the mixed layer, which may contain 6g or less of 
absorbent gelling material particles. 

For the laminate 3 and the mixed layer 5, the weight of the 
absorbent gelling material particles may vary along the length or 
the width of the lamiate 3 or mixed layer 5. For instance, in an 
absorbent diaper especially adapted for boys, the majority of the 
absorbent gelling material may be located in the front half part 
of the laminate 3 and/or mixed layer 5. For diapers especially 
adapted for girls, the majority of the absorbent gelling material 
particles may be located in the two central quadrants located 
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around the transverse centerline 16 in figure 1 of the laminate 
and/or mixed layer. 

Also may the concentration of absorbent gelling material 
particles in the mixed layer be lower along a central longitudinal 
zone and higher along two longitudinal zones alongside the 
central zone, similar to the profile as shown in figure 1 In this 
way an extra acquisition zone for liquid uptake and -transport is 
provided in the mixed layer. 

The absorhpnt ajticje 

Figure 7 is a plan view of the absorbent article 20, in particular 
a diaper, of the present invention in its flat-out, uncontracted 
state (i.e., with elastic induced contraction pulled out) with 
portions of the structure being cut-away to more clearly show 
the construction of the diaper 20 and with the portion of the 
diaper 20 which faces or contacts the wearer, the inner surface 
oriented towards the viewer. As shown in figure 7, the diaper 
ZO comprises a liquid pervious topsheet 21 of which a part has 
been cut away to show the underlying structure. The core 1 is 
comprised between the topsheet 21 and backsheet 23 The 
diaper 20 further comprises elasticized side panels 30 which can 
elast.cally extend in the direction of the transverse center line 
16, elasticized leg cuffs 32; an elastic waist feature 34- a 
fastening system generally multiply designated as 36; 

Figure 7 shows a preferred embodiment of the diaper 20 in 
which the topsheet 21 and the backsheet 23 have length and 
width dimensions generally larger than those of the absorbent 
structure 1. The topsheet '21 and the backsheet 23 extend 
beyond the edges of the absorbent structure 1 to thereby form 
the periphery of the diaper 20. While the topsheet 21 the 
backsheet 23. and the absorbent structure 1 may be assembled 
m a variety of well known configurations, preferred diaper 
configurations are described generally in U.S. Patent 3.860 003 
entitled "Contractable Side Portions for Disposable Diaper" 
which issued to Kenneth B. Buell on January 14. 1975- and 
U.S. Patent Application Serial No. 07/715.152, allowed 
Absorbent Article With Dynamic Elastic Waist Feature Having A 
Pred.sposed Resilient Flexural Hinge", Kenneth B. Buell et al 
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filed June 13, 1991; each of which is incorporated herein by 
reference. 

Further embodiments pf gfrsprfrgnt structures 

Figure 8 shows a cross-sectional view of an alternative 
embodiment of the absorbent article 20 along the longitudinal 
center line 17. The absorbent structure 1 comprises an upper 
acquisition layer 25, an upper substrate layer 7 to which 
absorbent gelling material particles 9 are attached, a lower 
substrate layer 10 to which absorbent gelling material particles 
12 are attached. The layer 5 of mixed fibrous material and 
absorbent gelling material particles forms in this embodiment a 
central layer and is interposed between the two substrate layers 
7,10. Figure 9 shows the cross-sectional view of the 
embodiment of figure 8 along the transverse centerline 16. As 
can be seen from this figure, three liquid-distributing channels 
40 are formed in the upper layer of absorbent gelling material 
particles 9 that are attached to the upper substrate 7. The upper 
channels 40 are preferably 1 cm in width and extend along the 
length of the absorbent structure 1. A lower channel 42 of a 
width of 3 cm is formed in the lower layer 12 of absorbent 
gelling material particles for liquid transport along the bottom of 
the mixed layer 5 in the direction of the longitudinal center line 
17. 

Figure 10 shows a top view of the absorbent structure of 
figures 8 and 9. The upper substrate 7 comprises four stripes of 
absorbent gelling material particles 45, the lower substrate 10 
comprising two broader stripes 44 of absorbent gelling material 
particles. 

In the embodiment depicted in figure 1 1 , the acquisition zone 1 1 
comprises a lower basis weight of absorbent gelling material 
particles than the storage zones 13,13*. In this embodiment, the 
substrate 7 is contacting the core 5. An additional fibrous layer 
or tissue layer is in this case required to be placed on top of the 
layer of particles 9 to prevent contact between the skin of the 
user and the particles 9. 

Figure 12 shows an embodiment wherein the substrate 7 is 
wrapped around the absorbent gelling material; particles 9 and is 
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sealed to .tself in doubled-over sections 14,14'. Two chambers 
!tn«n ed> Gncasing the absorbent gelling material in the 
storage zones 13.13'. The advantage of this embodiment is 
that upon wett.ng of the absorbent gelling material particles in 
the storage zones 13.13'. these cannot expand into the 
acqu.s-t.on zone 1 1 as they are restrained by the substrate 7 
Hence the acquisition zone 1 1 remains permeable to liquid in the 
wet state of the absorbent structure. 

Figure 13 show an embodiment wherein a single substrate 7 is 

m u ra ve rT nd K the Centra ' miX6d ' ayer 5 SUch tha < an integral 
multilayer absorbent structure 1 is formed. Figure 14 shows an 

embodiment wherein the layer of particles 9 is enclosed bTthe 

substrate 7. In this embodiment the partic.es 9 are confined tt 

he 6 fayers 60 ^!^ ^ S f UbStrate 7 and ~ migrated 
nartiS o u laminate formed by the substrate 7 and the 
Pamelas 9 as shown in figure 14. can be formed off line from 
the manufacturing process of an absorbent article and can be 
° n a ro,L The ab *°*ent Selling material particles 9 are 
Samaae bv h St ° ra 9% and tran,port against mechanical 

damage by the substrate 7. Upon formation of the absorbent 
structure according to the invention, the laminate 3 can be 

STayerT ** St ° r39e "* " be COmbined w * h 

In all of the previously described embodiments, the absorbent 

mav n b e m n a f te r' PartiC ' e t " the miX6d ' ayer and in the 'aminates 
Zr rK k u 6 Same chemica l or physical structure. However 
for the absorbent gelling material particles which are closest to 
the user-facing side 15 of the absorbent structure it is 

fn,t a n^ 9 K° US *Z USe an absorbent 9e\\ing material which for 
instance has a dynamic swelling rate which is lower than the 

wW am, L S T m " 9 w ra K e 1 0f the absorbent Selling material particles 
wh,ch are located below the particles at the user-facing side 
Alternatively, different absorbent gelling materials can be 
selected for each layer such the Gel Layer Permeability values 
(GLP) are different. The use a multilayer structure comprising 
different types of absorbent gelling material particles has been 
described in detail in European application no.'s 93305150 0 

do? k rc V M643°, Cket ^ 933096141 <~Vs 
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In all embodiments, the different layers forming the absorbent 
structure 1 may be adhesively interconnected by open networks 
of adhesive, adhesive beads or spiral adhesive patterns for 
obtaining improved integrity of the absorbent structure. 

Detgiled example Qf an gfr$Qrfr<?rn structure 

An absorbent structure according to the invention having a 
configuration similar to that shown in figure 6, can be made in 
the following way: 

An 7.8 cm x 22.4 cm (3"x 9") acquisition layer 25 is formed 
from 5 g chemically stiffened cellulose fibers as manufactured 
by the Weyerhaeuser Paper Company, Columbus Mississippi . 
The acquisition layer 25 has a basis weight of 295 g/m 2 and a 
density of 0.09g/cm 3 . 

For the laminate 3, the substrate 7 is formed by a high wet 
strength tissue of a basis weight of 22.5 g/m 2 as produced by 
Strepp, Kreuzau, Germany under reference NCB. The 
dimensions of the tissue are rectangular and measure 44.1 cm x 
10.2 cm To the tissue, two parallel stripes of hot melt adhesive 
as manufactured by Findley, Roosendaal, the Netherlands, under 
reference H 2127 were sprayed along the length of the tissue in 
an open pattern of a basis weight of 0.8g/rn 2 . The width of the 
stripes (the storage zones) is 3.65 cm, the width of the spacing 
between the stripes (the acquisition zone) being 2.9 cm. 

3.3 Gram of absorbent gelling material particles as 
manufactured by Chemische Fabrik Stockhausen GmbH, PO Box 
570, 47705 Krefeld, Germany under the reference SXM 100, 
were deposited onto the tissue and attached to the adhesively 
coated areas to form the storage zones 13,13'. The average 
basis weight of the absorbent gelling material particles in the 
storage zones 13,13' amounts to 103 g/m 2 . 

16 g of airfelt was airlaid onto a forming screen to form a 
shaped homogeneous fibrous matrix of a total surface area of 
about 600 cm 2 . 8.4 Grams of absorbent gelling material 
particles of the same type as used in the laminate 3 were 
homogeneously mixed with the upper part of the fibrous matrix. 
The mixed layer 5 is formed by the upper part of the fibrous 
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matrix and comprises 38 % by weight of the fibers comprised 

"1 1 & he dUStin9 layer 10 is formed b V the lower part 

of the f,brous matrix and comprises 62 % of the weight of the 
fibers in the fibrous matrix. The density of the fiber matrix 
(excluding the absorbent gelling material particles) is about 0.13 

6.1 Grams of fibers and 8.4 grams of absorbent gelling material 
particles are comprised in the mixed layer 5 such that 58 % by 
weight of the mixed layer 5 is formed by the absorbent gelling 

^ AS 3 4 9ramS ° f absor bent gelling mate S 
t comprised in the laminate, the total weight of the 

absorbent gelling material particles amounts to 193 % of the 

weight of the fibers in the mixed layer 5. 

The laminate 3 is placed on top of the mixed layer 5 the 
absorbent gelling material particles 9 contacting the layer 5 The 
acquis.t.on layer 25 is placed onto the substrate layer 7 of he 
laminate 3. The stacked configuration is encased between a 
liquid pervious topsheet and a liquid impervious backsheet of 25 
micrometers thickness, such as produced by BP Chemicals 
Wassersburg, Germany. ^nemicais. 

Method of making * n absnrhPnt stryciy rg 

Figure 15 schematically shows a process of making an 
absorbent article according to the invention. A first tissue 50 is 
unwound from a supply roll 51. The tissue 50 forms the user- 
fac.ng side 15 of the absorbent structure. Hotmelt adhesive is 
supplied from a tank 54 to a nozzle 53 and is sprayed as 
meltblown fibers by the nozzle 53 in two longitudinal stripes 
parallel to the length direction of the tissue 50. Absorbent 
gelling material particles are supplied from a container 58 and 

fro m tT" V f " ,fo 9 i n 56 thr ° Ugh the spra V of adhesive exiting 
from the nozzle 53. The absorbent particles are directed by the 
airgun 56 onto the same longitudinal parallel stripes of the 
tissue 50 as the adhesive. The adhesively coated absorbent 
gelling material particles are deposited in the storage zones of 
the substrate and form in combination with the tissue, the 
laminate 52. 
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Cellulosic fibers are deposited via a chute 63 onto a laydown 
screen 62 of a rotating laydown drum 61. Absorbent gelling 
material particles are mixed into the airstream that carries the 
fibers from a storage container 64. On the laydown drum 61, 
the mixed layer 73, is formed. The absorbent gelling material 
panicles from the container 64 are introduced in the fiber 
stream such that they are predominantly located on right-hand 
side of the chute 63. Hence the fibers that are first deposited 
onto the laydown screen 62 when the laydown cavity 64 is 
rotated underneath the chute, are not mixed with absorbent 
gelling material particles, and form the dusting layer 74. The 
absorbent element comprising the dusting layer 74 and the 
mixed layer 73, is placed onto the laminate 52. A suction device 
66,68 draws the fibrous absorbent element 73 onto the 
laminate and maintains the absorbent elements in a defined 
position. 

In a nip formed by a pair of calender rolls 70 and 71, the 
absorbent elements 73 are compressed to the desired thickness 
and density. From a further supply roll 75, a pre-formed 
laminate 76 of the type as shown in figure 14, is unwound and 
is placed on the backsheet-facing side of the absorbent element 
73. The use of the pre-formed laminate 76 is optional and can 
be omitted when only a single laminate is desired at the user- 
facing side of the absorbent structure. Alternatively, the 
backsheet-facing laminate 76 can be made in an on-line manner 
similar to the way in which the laminate 52 is formed. Then the 
backsheet 78 and topsheet 80 are supplied from supply rolls 79 
and 81 respectively, and are combined with the absorbent 
element 73 which now comprises the backsheet-facing laminate 
76, the dusting layer 74, the mixed layer 73 and the topsheet- 
facing laminate 52. The continuous band of absorbent articles is 
then cut to form individual absorbent articles in a cutting unit 
which has not been depicted in this figure. The individual 
absorbent articles are folded in a folding unit 83 and are 
stacked, compressed and packed in a packing unit 85. 

By using relatively low concentrations of absorbent gelling 

material for the formation of the mixed layer on the laydown 

drum 61, the absorbent gelling material particles are retained 

firmly within the fibrous matrix. Loss of absorbent gelling 
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material particles from the fibrous matrix is reduced in the 
process at the stages of: 

- Laydown of the fibers and absorbent gelling particles onto the 
rotat.ng drum 61. Especially at high rates of formation of 
absorbent structures, the absorbent gelling material particles are 
subject to rotational forces which tend to dislocate the particles 
w.th.rj or away from the fibrous matrix and which can eject the 
particles from the laydown cavity 64. 

- The trajectory between the laydown drum 61 and the calender 
n,p formed by rolls 70,71. Before compression of the mixed 
layer, the retention of the particles in the fibrous matrix is lower 
SSJ Z Compre u ssion - Henc * the tendency of the particles to 
laro e ^W° r ? ^ Separated from the mixed layer is relatively 
70/71 calendenng of the mixed layer between the rolls 

-In the folding unit 83 and in the packing unit 85, the absorbent 

S 'Im * i6Ct t0 3 re,ative 'V la '9e number of movements 
which tend to separate the particles form the fibers. 

The use of low concentrations of absorbent gelling material 
particles in the mixed layer at the above process stages results 
in reduced loss of particles, less contamination of the process 
equipment and more efficient use of absorbent gelling material. 

The process for forming the absorbent article according to the 
invention has only schematically been described. The process 
steps of attachment of elastic elements and provision of a tape 
fastening system have been omitted. A detailed description of a 
process for forming a mixed layer has been described in US 
patent no.'s 4,765,780 and 4,764,325 (Angstadt) 
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WHAT IS CLAIMED IS: 

1 Absorbent structure comprising an upper layer and a 
lower layer, each layer comprising absorbent gelling material 
particles, the upper layer comprising an acquisition zone and a 
storage zone, the average basis weight of absorbent gelling 
material particles in the acquisition zone being lower than the 
average basis weight of the absorbent gelling material particles 
in the storage zone, wherein the lower layer comprises a 
mixture of absorbent gelling material particles and fibers, 

characterised in that the upper layer comprises a liquid- 
permeable substrate and a layer of absorbent gelling material 
particles attached to said substrate, 

the weight of the absorbent gelling material particles in the 
mixed lower layer being not more than 70 percent, preferably 
not more than 60 percent of the weight of the mixed lower 
layer, the combined weight of absorbent gelling material 
particles in the upper layer and in the mixed lower layer being at 
least 80 percent, preferably at least 140 percent of the weight 
of fibers in the mixed lower layer. 

2 Absorbent structure comprising an upper layer and a 
lower layer, each layer comprising absorbent gelling material 
particles, 

characterised in that the upper layer comprises a mixture of 
absorbent gelling material particles and fibers, the weight of the 
absorbent gelling material particles in the mixed upper layer 
being not more than 70 percent, preferably not more than 60 
percent of the weight of the mixed upper layer, the lower layer 
comprising a substrate, the layer of absorbent gelling material 
particles of the lower layer being attached to said substrate, 
wherein the combined weight of absorbent gelling material 
particles in the mixed upper layer and in the lower layer is at 
least 80 percent, preferably at least 140 percent of the weight 
of the fibers in the mixed upper layer. 
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3 Absorbent structure according to claim 1, the structure 
comprising a bottom layer comprising a substrate and absorbent 
gelling material particles attached to said substrate. 

4 Absorbent structure according to claim 2, the structure 
comprising a top layer comprising a substrate and absorbent 
gelling material particles attached to said substrate, the too 
layer comprising an acquisition zone and a storage zone the 
average basis weight of absorbent gelling material particles in 

If th^lTT 2 ° n t being ,OWer than the avera 9* basis weight 
of the absorbent gelling material particles in the storage zone 

L,r.c Ab K° rbent . StrUCtUre accordin 9 to any of the previous 
IZ^L Chara< * er,sed in th *t a fibrous layer, substantially free of 
absorbent gelling material particles, is located adjacent and 
below the mixed layer. 1 ° 



6 Absorbent structure according to claims 1 3 or 4 
characterised in that the acquisition zone comprises a stripe 
which ,s substantially free of absorbent gelling material particles 



7 Absorbent structure according to any of the previous 
claims, characterised in that the mixed layer comprises a 

PaS and Sbers 96 " 0 " 8 " ° f 9C ' ,in9 ™ erial 

Li m e Ab l 0rbent u StrUCtUre accordin 9 to of the previous 

claims, wherein the absorbent gelling material particles that are 

r net? 6 ? „ t0 th€ SUDStrate ,aver an interpartically 

crosslinked macrostructure. 

9 Absorbent structure according to any of the previous 
claims, wherein the substrate comprises a tissue, the absorbent 
gelling material particles that are attached to the substrate being 
wrapped in said tissue. 

10 Absorbent structure according to any of the 
previous claims wherein the substrate is adhesively connected 
to the layer that is located adjacent the substrate 
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1 1 Absorbent structure according to any of the previous 
claims, wherein the substrate enwraps the layer comprising the 
mixture of fibers and absorbent gelling material particles. 

1 2 Absorbent structure according to claim 1 or any of claims 
3 to 11, wherein the average basis weight of the absorbent 
gelling material in storage zone of the upper layer is at least 25 
g/m2, preferably at least 40 g/nr»2. 

13 Absorbent structure according to any of the previous 
claims, wherein the upper layer is covered by an acquisition 
layer . 

14 Absorbent structure according to claim 13, wherein the 
acquisition layer has a wet compressibility of at least 5cm3g-1 
of and a drip capacity of at least 10 gg~ 1 . 

15 Absorbent structure according to claims 2, 3 or 4, 
wherein the bottom layer comprises at least one liquid-directing 
channel for promotion of longitudinal liquid migration. 

16 Absorbent article comprising a liquid-permeable topsheet, 
a liquid-impermeable backsheet and an absorbent structure 
according to any of the previous claims, interposed between the 
topsheet and the backsheet. 

1 7 Absorbent article according to claim 1 6, the caliper of the 
absorbent article being below 8.4 cm (3.3 inches) in a stack 
height test comprising 10 bi-folded articles. 

18 Method of making an absorbent structure the method 
comprising the steps of: 

-providing a liquid-pervious substrate and absorbent gelling 
material particles attached to said substrate 
-providing an airstream of fibers, 

-introducing absorbent gelling materials into said airstream, 
-laying down a mixture of fibers and particles onto a forming 
screen to form a mixed layer, and 

-combining the mixed layer and the laminate to form an 
absorbent structure according to any of the claims 1 to 15. 
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19 Method according to claim 18, the method further 
comprising the steps of: 

-depositing absorbent gelling material particles onto the 
substrate and e 
-attaching the particles to the substrate. 

20 Method according to claim 19, wherein the absorbent 
ge».ng material paritlces are directed through a stream 

r^tlT 6 Pr, °, r T ° contactin 9 the substrate to form adhesively 
coated particles, followed by depositing the adhesively coated 
particles onto the substrate. 
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